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ABSTRACT
Although,academio employment of full-time scientists

and engineers increased by three .percent. in 1977, more than
One-fourth of public and,private, institutions reported a reduction
employment levels. There Appeared to be alhift in emphasis toward
applied rather than basic research. The employment of women as
full-time scientists and engineers in the academic sector has grown
at i rate approximately (rouble that of men, in 1977. Among the other
information contained in this report is a chart of the numter of
scientists and engineers employed by tie fifty leading situations
broken down by field and sex. (BB)
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Academic Employment of Full-Time Scientists and
Engineers Increased Another 3 Percent in 1977

Of the 2,190 institations included in N5F's 1977 Survey.of 5cientific and Engineering Personnel
Employed at Universities and Colleges, 1,835, or 84 percent, responded; NSF provided estimates for
the remaining 355-nonrespondenrs. AMong the 302 dnctorate-granting institutions surve"yehich
accounted for mclre than two-thirds of total employment of academic scientists and engineersthe
response rate wj5 96 percent. Because at the excellent rare of response from these larger institutions,
.the rate of estimation made by NS for the total nUmber of scientists and engineers amounted to only
11 percent in 1977, However, since totals also include additional estimates hysome of the institutions,
;mall wady changes should he viewed with caution.,

Despite continuing financial pressuyes at many
fristitutions of higher education, the _budgetary
'constraints of recent years have not been so severe
as to prevent the addition Of professional. stOf in

and engineeting(S/E) fields. Employment
of full-time sdentists and engineers at universities
and colleges, whiCh account for approximately one
of every eight scientists and engineers in the
united States,1 roc:, by 3 percent from January 1976
to January 1977, to 236.200, continuing the average
growth of 3 percent reported annually since 1969.
The slow steady growth in employment of scientists
and engir;eers at academic institutions may be

_attributed to a combination of factors, such as: (1 )
The recent upward trend in graduateienrollment in
S/E fields; (2) real, though small, growth in
academic REM expenditures, due largely to
increased Federal support; (3) an increase in
nsututional control of personnel costs (through
more restrictive tenure-granting policies and by
hiring of a larger percentage of-slower-ranked
instructional staff); (4) a possibility that employ-
ment in S/E fields is increasing at the expense of
non-S/E fields: and (5) deferral of SOrtie non-
perconnel-related expenditures in periods or
budaet cutbacks.

The 1976-77 employment gain was not )Thared hy all
institutions, More than one-fourth ot both puhltc
and private institutions reported reduction in their
employment levels,

"!,,,Irrsr% 7,11-1 1N."f
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As a result of the present Pattern of academic
research support, R&D scientists and engineers are
shifting their research emphasis toward "applied"
areas of current interest and away from long-term
or traditionally "basic" lines of research. Applied
research and development has increased from a 23-

-, percent share of total acodemic R&D expenditures
in fiscal year 1970 to a 32-percent share in 1976.2 A
shift in the focus_of Federal academic R&D support
has been the principal reason for the increase in
the proportion of applied R&D activities at
universities and colleges.

The number ot full-time scientists and engine'ers
within public institutions has risen by 4 percent on
an average annual basis between 1969 and 1976; the
growth rate dropped to ]percent between 1976
and 1977. Employment within the private univer-
sities and colleges, however, has increased by only
1 percent annually over the same petiod, despite a
2-percent increase in each of the last years.

the employment of women as full-time scientists'
and engineers in the academic sector has grown at

- a. rate approximately double that of men Iletween
1976 and 1977,
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Trends in Full-Time Employment

The total number of full-time scientists and engineers
at all universities and colleges rose by nearly 3 percent
from January 1976 to January 1977 to 236,200. This was the
eighth consecutive increase since 1965 when this survey
series began, despite claims of financial problemsby
officials of many institutions of higher education and by
various higher education analysts (table 1). The 3-percent
average elonual growth in employment of furrArne
scientists and engineers at acad9mic institutions,from
1969 to 1977 agreed closely with the 4-peroent annual
growth in total higher education enrollment and the 3.
percent annual growth in total graduate enrollment in
the sciences and engineering .from 1971 to J976.i.

While budget constraints, fluctuations in student
'enrollment, significant inflation, and reduced value of
endowments all have had an adverse impact on academic
science programs at many insritutions of higher educa-
tion:1 the majority of institutions have thbs far managed
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Table 1. Characteristics of scien ish and engineers
employed in uniyersi and colleges:

January 1976 an anuary 1977
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to continue to operate without-reducin nployment pf
scientists and engifteers. If these eco omic pressures
continue, academic institutions may soon need to
address questions involving possible re ctions in their
overall employment levels, and thus,also scientists and
engineers, and reallocation of financial and 'personnel
resources between teaching and research functions.
Other issues that are being addressed are associated with
the aging of faculty and severe limitations in the number
of positions available to7 young investigators.

Type of Activity

Approximately three-fourths of full-lime scientists and
engineers employed at universities and colleges in
January 1977 were reported as primarily engaged in
teaching, a ratio that has remained nearly constant over
the past 3 years (chart 1). The shifting emphasis from
research into teaching over the previous d'ecade. thus,
has apparently halted.. In addition, the composition of
research activity between basic and applied lines of
inquiry, as well as the level of research funding at
academic institutions. may be large/y dependent upon

-the perceived' needs and interests of f ederal agrOicies.
During the skPrenties employment of full-time R&D

scientists and engineers has grown at a rate comparable
to that of R&D lexpenditures (in constant dollars) at
academic instituticin0 Employment of full -time R&D
scientists and engineeis grey' at an average annual rate,of
2.1 percent from 1969 to 79771 compared to an aver ge
annual' increase of 1.4 percent jn aca.domic
expenditures for approximately.-th, same fiscal Years,

419711 -76,. the difference in growth patterns may he
explained, i part, by the labor-intqnsive nature of

f s

Chart 1. Full- ime scientists and engineers
employed a universities and colleges
by type of'activity: January 1969;77
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academic R&D costs. Nonpersonnel-related spi nding,.
since it can be postponed in a period of economic_
constraints. is more dependent upon short -run financial
trends than is employment. There is less flexibility for
deferral of labor-intensive costs because of the fixed
nature of salaries for both tenured faculty and for full-
time support staff.

Field of Employment

Each of the major areas of employment showed
increases in S/E employrnery from 1976 to 1977, ranging
from less than one-half of 1 lolercent for social scientists to
nearly 9 percent for environmental scientists (table 2).

Institutional Control

Between 1969 and 1977, publically controlled in-
stitutions have increased their employment of full-time
scientists and engineers by 4 percent on an average
annual basis. They employed-70 percent of all full-time
peisonnel in 1977, up from 64 percent in 1969_ Private
institutions relained,virtually the same employment level
between 1969 and 1975; however, it is encouraging that
in the 3975-77 period, employrhent rose by 2 percent per
year, an indication that the financial plight of private
institutions may not be as severe iNreceht years as
originally thought (chart 2).

Level of Institution

Doctorate- and master's - granting institutions together
increased their number of full-time scientists and
engineers 4y nearly 4 percent to a total of 186,800., while
all undergraduate institutions showed a decline of less
than 1 percent to 49,400. Graduate institutions accounted
for 79 percwit of all full-timers in 1977, a proportiotithat
has remained relatively steady over the past 12 years Of
the survey's history. However, over one-fourth of all

Table 2. Tull-time scientists and engineers
employed at universities and colleges

by field: January 1%9 and January 1977

11,,Qt

Chart 2. Full-time scientists and ingineers
employed atuniversities and colleges

by institutional control: January 1969-77
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institutions showed declines in their,employrnent levels
from 1976 to 1977. The largest proportion of institutions
with employment declines (37 percent) occurred at the ),

master's-granting level, while 2-year institutions showed
the smallest relative number of reductions (235ercent).
Although a substantially higher share of the master's--
granting institutions reported reductions than. 2-year
institutions, the total number, of full-time scientists and
engineers employed at master's- granting institutrons'
increased by 3 percent from 1976 to 1977,i while
employment at 2-year institutions remained at virtually
the same level.

Sex

Women employed as full-tinie scientists and engin/
continued to' show larger relative increases (nearly 4
percent) than men (2 percent) between 1976 and 1977.
Despite a growth rate approximately double that for men
over the last 3 years, the overall proportion of women
scientists and engineers has changed little since 1974up
from 15 percent to 16 percent of all full-timeiscientists
and engineers employed at academic institutions. This
minor growth is not surprisinoince, in view of the small
starting base, rather large annual changes would be
required to change the ratio significantly over a short
period of time. Even if these same differential growth
rates were to continue for the next 10 years, the
proportion (if academic women scientists and engineers
would rise to only about 19 percent of the total. This has
definite implications for the implementation of Federal
policies seeking to correct the present imbalance in



emplyment opportunities for women scientists -and
engineer*

Women represent a considerably higher proportion of
SiE employment in the academic. sector than ii=i the
national eniployment scene; in 1974 they represented`
only 6 percent of all scientists and engineers,M the Unite&
Stares.6

Between 1974 and 1977 women shdwed relative gains
in academic employment in ail but one of the major
science areasthe life scienceswhere little change
occurred. Psychology, which employed the highest
proportion of women, showed ap increase from 4
percent to 25 perent during thig period, tile largest
relative gain of women in any field (chart 3).

',WC/P.11Si a

Chaft 3. Women as a peroektt of all full-time
scientists and engineers employed at-

universities:and colleges by field:
January 1974 and January 1977

Total
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The 54fLeading institutions

The 50 leading institutions shown in table 3 employed
76,100 full-time scientists and engineers, or 32 percent of
all full-timers' at academic institutions. Acrdss the major
fields the concentration at these 50 institutions ranged
from 18" percent foc,mathematical and computer
scientists and sycholo.giste to 44 percent or life
scientists. 'The igh proportion of life' SciAtists is

attributable tote fact that many of the 50 leading
universities ha,`eaffiliated medical schools or agricultpral
experiment stations.

There isconsiderable variation in the numbers. and
proportion of women employed among the 50 leading
universities; a principal reason for this divergence. is
women employment levels is a difference in emphasis on
career development outside the normal faculty ranks.
Such a program may include sizable. numbe/rs of
professional staff that have not attained graduate
degrees'. The University of Michigan for example, with
735 women representing 31 percent of the irititutidnal .

total for full-time scientists and engineers, reported a
relatively low proportion of doctorate-holders. (59
percent, compared to 79 percent for all doctorate:
granting institutions) and a high number holding' a_
d'acheloCs degree as their highest earned degree (25
percent, compare-d to 8 percent for all doctorate--level
institutions). Many of these individuals at thejUniversity
of Michigan are. professional staff on -research career
ladders- and generally are assigned to assist primary
researchers.

ale

Comprehensive statistical tabulations re resenting
these suryev results have recently been published the
report. Detailed StdtWiSCal T,ihles. ManpowerResciu c.eti
for Scientitic Activates at Universities and .Collees.
January 1977 (NSF 77-321). copiec of which may be -

obtained free trona the Division of Science Resources
Studies. Notional Science Foundation, Washington, D.C.
20550.

A final r -oN analyzing the data from the 1977 survey
wiH not fel yv this Highlight.. Full analytical reports and
detailed sta istical tables will be issued biennially in the
fUture. For _x ample, the next final report will contain
January 1978 survey data and trends. Data tapes for
january 1977 and prior surveys may be purchased from

,mo.-,hrnan A...s.)(aotes.
:;oldsh( R-

Vashington. f).(: 200

201-229-.1000
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